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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims ; 

1 . (Currently Amended) An ink jet printhead comprising: 
a plurality of nozzles, 

at least one heater element corresponding to each of the nozzles respectively, the 
heater element configured for thermal contact with a bubble forming liquid; such that, 

heating the heater element to a t e mp e rature abov e t h e b o iling point o f th e bub b le 
forming liquid forms a gas bubble in the bubble forming liquid t hat causes the e jection oft o 
eject a drop of an ejectable liquid through the nozzle corresponding to that heater element; 
wherein, 

the heater element requires less than 200 nanoJoules of energy in order to form the 
gas bubble that causes the ejection of the drop of ejectable liquid. 

2. (Original) The printhead of claim 1 wherein the heater element requires less than 150 
nanoJoules of energy in order to form the gas bubble that causes the ejection of the 
drop of ejectable liquid. 

3. (Original) The printhead of claim 1 wherein the heater element requires less than 100 
nanoJoules of energy in order to form the gas bubble that causes the ejection of the 
drop of ejectable liquid. 

4. (Original) The printhead of claim 1 wherein the heater element requires less than 80 

nanoJoules of energy in order to form the gas bubble that causes the ejection of the 
drop of ejectable liquid. 

5. (Original) The printhead of claim 1 wherein the bubble forming liquid and the 
ejectable liquid are of a common body of liquid. 

6. (Original) The printhead of claim 1 being configured to print on a page and to be a 
page-width printhead. 



ApplnNo. 10/728,952 
Amdt. Dated June 21, 2006 

Response to Office Action of March , 2006 4 

7. (Original) The printhead of claim 1 wherein each heater element is in the form of a 
cantilever beam. 

8. (Cvirrently Amended) The printhead of claim 1 wherein each of the nozzles defines 
an ejection aperture positioned less than 50 microns from the e jection ap e rtur e heater 
element . 

9. (Original) The printhead of claim 1 configured to receive a supply of the ejectable 
liquid at an ambient temperature, wherein each heater element is configured such that the 
energy required to be applied thereto to heat said part to cause the ejection of a said drop is 
less than the energy required to heat a volimie of said ejectable liquid equal to the volume of 
the said drop, from a temperature equal to said ambient temperature to said boiling point. 

10. (Currently Amended) The printhead of claim 1 comprising a substrate having a 
substrate surface, wherein the areri-dens ity o f4he no z zles-relati^ve-te-the substrate surface 
e xceeds h as more than 10,000 of the n ozzles per square c m of substrate surface . 

1 1 . (Original) The printhead of claim 1 wherein each heater element has two opposite 
sides and is configured such that a said gas bubble formed by that heater element is formed 
at both of said sides of that heater element. 

12. (Original) The printhead of claim 1 wherein the bubble which each element is 
configured to form is collapsible and has a point of collapse, and wherein each heater 
element is configured such that the point of collapse of a bubble formed thereby is spaced 
from that heater element. 

13. (Original) The printhead of claim 1 comprising a structure that is formed by chemical 
vapor deposition (CVD), the nozzles being incorporated on the structure. 

14. (Original) The printhead of claim 1 comprising a structure which is less than 10 
microns thick, the nozzles being incorporated on the structure. 

15. (Original) The printhead of claim 1 comprising a plurality of nozzle chambers each 
corresponding to a respective nozzle, and a plurality of said heater elements being disposed 
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within each chamber, the heater elements within each chamber being formed on different 
respective layers to one another. 

16. (Original) The printhead of claim 1 wherein each heater element is formed of solid 
material more than 90% of which, by atomic proportion, is constituted by at least one 
periodic element having an atomic number below 50. 

17. (Original) The printhead of claim 1 wherein each heater element includes solid 
material and is configured for a mass of less than 10 nanograms of the solid material of that 
heater element to be heated to a temperature above said boiling point thereby to heat said 
part of the bubble forming liqviid to a temperature above said boiling point to cause the 
ejection of a said drop. 

18. (Original) The printhead of claim 1 wherein each heater element is substantially 
covered by a conformal protective coating, the coating of each heater element having been 
applied substantially to all sides of the heater element simultaneously such that the coating is 
seamless. 

19. (Currently Amended) A print e f A printer system which incorporates a printhead, the 
printhead comprising: 

a plurality of nozzles, 

at least one heater element corresponding to each of the nozzles respectively, the 
heater element configured for thermal contact with a bubble forming liquid; such that, 

heating the heater element to a temperature abo v e the bo iling point of th e b u bble 
forming liquid forms a gas bubble that causes the eje ction of to eject a drop of an ejectable 
liquid through the nozzle corresponding to that heater element; wherein, 

the heater element requires less than 200 nanoJoules of energy in order to form the 
gas bubble that causes the ejection of the drop of ejectable liquid. 

20. (Original) The system of claim 19 wherein the heater element requires less than 150 
nanoJoules of energy in order to form the gas bubble that causes the ejection of the 
drop of ejectable liquid. 



ApplnNo. 10/728,952 
Amdt. Dated June 21, 2006 

Response to Office Action of March , 2006 6 

21 . (Original) The system of claim 19 wherein the heater element reqviires less than 100 
nanoJoules of energy in order to form the gas bubble that causes the ejection of the 
drop of ejectable liquid. 

22. (Original) The system of claim 19 wherein the heater element requires less than 80 
nanoJoules of energy in order to form the gas bubble that causes the ejection of the 
drop of ejectable liquid. 

23. (Original) The system of claim 19 being configured to support the bubble forming 
liquid in thermal contact with each said heater element, and to support the ejectable liquid 
adjacent each nozzle. 

24. (Origineil) The system of claim 19 wherein the bubble forming liquid and the 
ejectable liquid are of a common body of liquid. 

25. (Original) The system of claim 19 being configured to print on a page and to be a 
page- width printhead. 

26. (Original) The system of claim 19 wherein each heater element is in the form of a 
cantilever beam. 

27. (Currently Amended) The system of claim 19 wherein each of the nozzles defines an 
ejection aperture positioned less than 50 microns from the eieetien-apertur eheater element . 

28. (Original) The system of claim 19, wherein the printhead is configured to receive a 
supply of the ejectable liquid at an ambient temperature, and wherein each heater element is 
configured such that the energy required to be applied thereto to heat said part to cause the 
ejection of a said drop is less than the energy required to heat a volume of said ejectable 
liquid equal to the volimie of the said drop, fi-om a temperature equal to said ambient 
temperature to said boiling point. 

29. (Currently Amended) The system of claim 19 co m prisin g wherein the printhead 
further comprises a substrate having a substrate surface, wherein the ar e al density of th e 
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nozzl e s relativ e to th e substrate surface e xce e ds h as more than 10,000 nozzles per square cm 
of-substmte-surfaee. 

30. (Original) The system of claim 1 9 wherein each heater element has two opposite 
sides and is configured such that a said gas bubble formed by that heater element is formed 
at both of said sides of that heater element. 

3 1 . (Original) The system of claim 1 9 wherein the bubble which each element is 
configured to form is collapsible and has a point of collapse, and wherein each heater 
element is configxired such that the point of collapse of a bubble formed thereby is spaced 
firom that heater element. 

32. (Original) The system of claim 19 comprising a structure that is formed by chemical 
vapor deposition (CVD), the nozzles being incorporated on the structure. 

33. (Original) The system of claim 19 comprising a structure which is less than 10 
microns thick, the nozzles being incorporated on the structure. 

34. (Original) The system of claim 19 comprising a plurality of nozzle chambers each 
corresponding to a respective nozzle, and a plurality of said heater elements being disposed 
within each chamber, the heater elements within each chamber being formed on different 
respective layers to one another. 

35. (Original) The system of claim 19 wherein each heater element is formed of solid 
material more than 90% of which, by atomic proportion, is constituted by at least one 
periodic element having an atomic number below 50. 

36. (Original) The system of claim 19 wherein each heater element includes solid 
material and is configured for a mass of less than 10 nanograms of the solid material of that 
heater element to be heated to a temperature above said boiling point thereby to heat said 
part of the bubble forming liquid to a temperature above said boiling point to cause the 
ejection of a said drop. 
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37. (Original) The system of claim 1 9 wherein each heater element is substantially 
covered by a conformal protective coating, the coating of each heater element having been 
applied substantially to all sides of the heater element simtdtaneously such that the coating is 
seamless. 

38. (Currently Amended) A method of ejecting drops of an ejectable liquid from a 
printhead, the printhead comprising a plurality of nozzles and at least one heater element 
corresponding to each of the nozzles respectively; 

the method comprising the steps of: 

feeding bubble forming liquid into thermal contact with the heater element; 

heating the heater element to a t em pe m t ur e abo v e th e boiling po in t o f the b u bble 
forming liquid to f orm a gas bubble such that a drop of an ejectable liquid is ejected through 
the nozzle corresponding to that heater element; wherein, 

less than 200 nanoJoules of energy is transferred to the heater element in order to form the 
gas bubble that causes the-an ejection of the drop of ejectable liquid. 

39. (Original) The method of claim 38 wherein the heater element requires less than 150 
nanoJoules of energy in order to form the gas bubble that causes the ejection of the drop of 
ejectable liquid. 

40. (Original) The method of claim 38 wherein the heater element requires less than 100 
nanoJoules of energy in order to form the gas bubble that causes the ejection of the drop of 
ejectable liquid. 

41. (Original) The method of claim 38 wherein the heater element requires less than 80 
nanoJoules of energy in order to form the gas bubble that causes the ejection of the drop of 
ejectable liquid. 

42. (Original) The method of claim 38 wherein the bubble forming liquid and the 
ejectable liquid are of a conmion body of liquid. 

43. (Original) The method of claim 38 wherein the bubble forming liquid is fed to the at 
least one heater element so that it substantially surroimds the heater element. 
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44. (Original) The method of claim 38 wherein the printhead is a page-width printhead. 

45. (Original) The method of claim 38 wherein prior to the step of heating the at least 
one heater element, a supply of the ejectable liquid, at an ambient temperature, is fed to the 
printhead, wherein the step of heating is effected by applying heat energy to the at least one 
heater element, wherein said applied heat energy is less than the energy required to heat a 
volume of said ejectable liquid equal to the volume of said drop, from a temperature equal to 
said ambient temperature to said boiling point. 

46. (Currently Amended) The method of claim 38 wherein the printhead includes a 
substrate on which said nozzles are disposed, the substrate having a substrate surface and^ie 
ar e al d e nsity of th e nozzl e s r e lativ e to th e substrat e svirfac e e xc e edin g with more than 10,000 
of the nozzles per square cm of substrat e surfac e. 

47. (Currently Amended) The method of claim 38 wherein the at least one heater 
element has two opposing sides and the bubble is generated at both of said sides of each 
heated heater element. 

48. (Original) The method of claim 38 wherein the generated bubble is collapsible and 
has a point of collapse, and is generated such that the point of collapse is spaced from the at 
least one heater element. 

49. (Original) The method of claim 38 wherein the printhead has a structure that is less 
than 10 microns thick and which incorporates said nozzles thereon. 

50. (Original) The method of claim 38 wherein the nozzles of the printhead are formed 
by chemical vapor deposition (CVD). 

5 1 . (Original) The method of claim 38 wherein the printhead has a plurality of nozzle 
chambers each chamber corresponding to a respective nozzle and a plurality of said heater 
elements are formed in each of the chambers, such that the heater elements in each chamber 
are formed on different respective layers to one another. 
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52. (Original) The method of claim 38 wherein the heater elements are formed of solid 

material more than 90% of which, by atomic proportion, is constituted by at least one 
periodic element having an atomic nvimber below 50. 



53. (Original) The method of claim 38 wherein the heater elements include solid 
material and wherein the step of heating at least one heater element comprises 
heating a mass of less than 10 nanograms of the solid material of each such heater 
element to a temperature above said boiling point. 



54. 



(Original) The method of claim 38 wherein a conformal protective coating is applied 
to substantially to all sides of each of the heater elements simultaneously, such that 
the coating is seamless. 



